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Flexible display 



The invention is related to a display device assembly comprising a flexible 
display device being reliable around an axis, the flexible display having a front and a back 
side. 



flexible display device and a winding device to store the display in a housing. A user of the 
display assembly pulls the display from the housing to enjoy the content displayed on the 
display device. It is a problem that the display device is sensitive to indentation, scratching 
10 and tearing. 

It is an aim of the invention to provide a display assembly in which the chance 
of damaging the display device is significantly reduced. To this end the display device 
15 assembly according to the invention is characterized in that one of the sides is provided with 
distance elements for preventing a direct contact between the front side and the back side. 

The invention is based on the insight that damage to the conventional display 
is caused when the front and the back side of the display device make contact with each 
other. This happens during rolling-up of the display, and when the display is in the rolled-up 
20 state and is moved or transported. By preventing the front and back side to contact each other 
the amount of display damage is significantly reduced. 



5 



US-2002/0070910 discloses a flexible display device assembly comprising a 



The dependent claims describe advantageous embodiments of the invention. 
These and other objects of the invention will be apparent from and elucidated 
with reference to the embodiments described hereinafter. 



25 



invention, 



In the drawings: 

Fig. 1 shows an embodiment of the flexible display assembly according to the 
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Figs. 2A-2D illustrate a few embodiments of hinge mechanisms, 
Fig. 3 shows an embodiment of the invention wherein the distance elements 
are provided with outer portions, 

Fig. 4 shows a side view of the embodiment of Fig. 3, 
5 Fig. 5 shows another embodiment wherein a back side of the bars is provided 

with spacer blocks, 

Fig. 6 shows a side view of the embodiment of Fig. 5, and 
Fig. 7 shows an embodiment in which spacer blocks are provided with notches 
for receiving the display. 
1 0 The figures are not drawn to scale. In the figures, like reference numerals 

generally refer to like parts. 



Referring to Fig. 1, the display assembly according to the invention is shown. 

15 The display device assembly 1 comprises a flexible display device 2 being rollable around an 
axis 5. The flexible display device 2, e.g. of the LCD type, has a front side 3 and a back side 
4. Both sides 3,4 comprise flexible sheets of plastic material. Due to its flexibility the display 
is rollable. This property enables e.g. an easy storing of the display assembly 1 when not in 
use. To prevent damage to the display device 2 occurring during rolling-up and/or when the 

20 display is in the rolled-up state, either the front side 3 or the back side 4 of the display is 
provided with distance elements 7, 7. In the example shown in Fig. 1 the back side 4 of the 
display is provided with such distance elements, 7, 7. Alternatively, distance means for 
preventing a direct contact between the front side 3 and the back side 4 may also be provided 
in the form of a separate foil. 

25 The distance elements 7,7' prevent the occurrence of a direct contact between 

the front side 3 and the back side 4 of the display 2. Consequently, the amount of damage is 
significantly reduced as compared to the conventional display. 

In the example shown in Fig.l the distance elements comprise bars 7, 7 f , but 
the invention is not limited to this particular shape. Distance elements 7, T having the shape 

30 of bars and being positioned so as to induce bending lines 8,8' in the flexible display device 
that are oriented substantially parallel to the axis 5 have the advantage that a very effective 
protection against damage is obtained Further, the display may be easily rolled-up. 

The bars 7, 7 may be positioned against each other such that rolling of the 
flexible display device may occur in only one direction, i.e. the direction necessary to roll it 
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up indicated by the arrow 9. This eases the rolling-up of the display and allows a one-hand 
operation. In the unrolled state the back side is rigid and firmly supports the display. 

A further advantageous embodiment of the display assembly according to the 
invention has bars 7, T that comprise transparent material and are mounted on the front side 
5 3. In this case the viewer sees the display 2 through the bars, this is advantageous if 
positioning of the bars on the back side 4 is not possible or not preferred. 

In Fig. 2A a hinge function is shown in the circle. Fig, 2B is an enlarged view 
of a first way of creating a hinge function between the subsequent bars: in this example the 
hinge function is provided by adding a layer of a flexible material 21 that is positioned 
10 between the bars 7 and the back side 4 of the display. The additional flexible layer 21 may be 
integrated with the flexible display itself. The flexible layer may comprise a, e.g., polyimide 
flexfoil containing electrically conductive patterns. The flexible layer may be fixed to the 
display device. The bars may contain electric or electronic components. 

Fig. 2C shows an enlarged view of a second way of creating a hinge function. 
15 In this case it is the material of the bars 7 itself which is flexible. The material is provided; 
with grooves 23 that are oriented substantially parallel to the axis. At the location of the 
grooves the flexible material is able to provide a hinge function. Alternatively, real hinges 
between the bars are also option. 

Fig. 2D shows that in order to limit the deformation of the material during - 
20 bending, the contact between the bars 7, T and the display 2 should preferably be limited to a 
center line 25, 25 f (displayed in Fig. 2D as a single point, since the display is shown in side 
view) of the bars 7,7 ! . 

A further advantageous embodiment of the display assembly is shown in Fig. 
3. Here, a flexible display device assembly 1 has spacer elements with outer portions 31, 31'* 
25 The outer portions 31, 3T are provided with spacer blocks 33, 33 1 for creating a housing for 
storing the flexible display device when in the rolled-up state. Such a housing further protects 
the display against possible damage. To allow the display to be rolled-up the spacer blocks 
have a taper. 

Fig. 4 shows a side view of the embodiment shown in Fig. 3. The spacer 
30 blocks 33,33' in combination with the bars 7, T provide a protective housing for the display 
2, when in the rolled-up state. 

Fig. 5 shows an embodiment of the display device wherein the bars 7, T have 
a back side 51, and wherein spacer blocks 35,35 ! are added to the back side 51 of the bars, 
resulting in a stiffer structure when the display 2 is rolled out. 
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Fig- 6 provides a side view of the embodiment shown in Fig. 5 
Fig. 7 shows an embodiment of the display assembly according to the 
invention, wherein the bars 7 comprise spacer blocks 33, 33' positioned at a side opposite to 
the back side 5 1 . The spacer blocks 33, 33 ! have a display side 73, 73\ The display side 73, 
5 73* of the spacer blocks 33, 33' is provided with notches 71, 71 1 for receiving the flexible 
display device 2. In this way the display 2 is loosely attached to the bars 7, T and there is no 
need to fix the display to a separate flexible layer. 

In summary, the invention relates to a display device assembly 1 comprising a 
flexible display device 2 being rollable around an axis 5, the flexible display 2 having a front 
10 side 3 and a back side 4, one of the sides being provided with distance elements 7, T for 
preventing a direct contact between the front side 3 and the back side 4. By preventing the 
front and back side to contact each other the amount of display damage is significantly 
reduced as compared to conventional roll-up displays. An advantageous embodiment 
comprises a display device assembly in which the distance elements are shaped in the form of 
15 bars 7, T. 

It should be noted that the above-mentioned embodiments illustrate rather than 
limit the invention, and that those skilled in the art will be able to design many alternative 
embodiments without departing from the scope of the appended claims. In the claims, any 
reference signs placed between parentheses shall not be construed as limiting the claim. The 
20 word "comprising" does not exclude the presence of other elements or steps than those listed 
in a claim. The word "a" or "an" preceding an element does not exclude the presence of a 
plurality of such elements. 
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CLAIMS: <^ 

® % 

1 . A display device assembly comprising 

a flexible display device being Tollable around an axis, 
the flexible display having a front side and a back side, 
one of the sides being provided with distance means for preventing a direct 

contact between the front side and the back side. 



2. A flexible display device assembly according to claim 1, wherein the distance 
means comprise bars, which are positioned so as to induce bending lines in the flexible 
display device that are oriented substantially parallel to the axis. 

10 

3. A flexible display device assembly according to claim 2, wherein the bars 
comprise transparent material and are mounted on the front side of the flexible display. 

4. A flexible display device assembly according to claim 2, wherein the bars are 
15 positioned against each other, such that rolling of the flexible display device may occur in 

only one direction. 

5. A flexible display device assembly according to claim 2, wherein the flexible 
display device is further provided with a layer of flexible material that is positioned between 

20 the bars and the back side of the display* 

6. A flexible display device assembly according to claim 2, wherein the bars are 
provided to the display in the form of a piece of material having grooves that are oriented 
substantially parallel to the axis. 

25 

7. A flexible display device assembly according to claim 2, wherein outer 
portions of the spacer elements are provided with spacer blocks for creating a housing for the 
flexible display device in the rolled-up state. 
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8. A flexible display device assembly according to claim 2, wherein blocks are 
positioned on a back side of the bars. 

9. A flexible display device assembly according to claim 7, wherein each spacer 
block has a display side that is provided with a notch for receiving the flexible display 
device. 
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ABSTRACT: 



The invention relates to a display device assembly (1) comprising a flexible 
display device (2) being reliable around an axis (5), the flexible display (2) having a front 
side (3) and a back side (4), one of the sides (3,4) being provided with distance elements (7, 
7') for preventing a direct contact between the front side (3) and the back side (4). By 
preventing the front and back side to contact each other the amount of display damage is 
significantly reduced as compared to conventional roll-up displays. An advantageous 
embodiment comprises a display device assembly in which the spacer elements are shaped in 
the form of bars (7, 7'). 

Fig.l 




PHNL021161 



1/4 




FIG. 2A FIG. 2B 
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FIG. 2C FIG. 2D 
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